Penicillin susceptibility determinations made for 14 strains of Streptococcus mitior by two different broth dilution tests revealed small numbers of tolerant strains regardless of the volumes (0.01 and 0.1 ml) of subcultured broth. The addition of penicillinase to the subculture medium increased the number of tolerant strains significantly in 0.1 ml of subcultured broth, demonstrating that the detection of penicillin-tolerant viridans group streptococci might be hampered by the carry-over of penicillin.
Streptococci usually display low minimal inhibitory concentrations (MICs) and minimal bactericidal concentrations (MBCs) for penicillin in broth dilution tests. Because of these low MICs, a small amount of penicillin carried over onto the subculture medium can result in growth inhibition, and MBCs can be obtained which are apparently no different from MICs. For this reason, the addition of penicillinase to the subculture medium is considered to be important (6), but no comparative results have been published. Limitation of the volume subcultured (2, 12) and spreading of the sample over the surface of the subculture medium (2) have been recommended to minimize this carry-over effect.
To determine the significance of penicillin carry-over in the detection of tolerance, 14 Streptococcus mitior strains (dextran producing), isolated from children with cardiac disease at risk of contracting bacterial endocarditis ( (12) . A strain was defined as tolerant to penicillin if the MBC/MIC ratio was a32.
The MICs of penicillin for the 14 test organisms in both methods were identical for each strain and ranged from 0.01 to 1.6 U/ml (Table  1) . On plates without penicillinase, the MBCs of penicillin for the subcultured strains (0.01 ml of broth) ranged from 0.01 to 400 U/ml, and the MBC/MIC ratio demonstrated penicillin tolerance for 3 of the 14 strains tested (Table 1) . MBCs for these three strains, determined by subculturing 0.1 ml of broth, ranged from 0.01 to 400 U/ml. The MBC/MIC ratio showed that 2 of the 14 strains were penicillin tolerant (Table 1) . For plates containing penicillinase and 0.01 ml of subcultured broth, the MBC/MIC ratio increased for one strain, but only the same three strains (Table 2 ) which had shown tolerance in the 0.01-ml subcultures without penicillinase were tolerant. The transfer of 0.1 ml of broth to the penicillinase-containing subculture medium resulted in the detection of seven tolerant strains (Table 2 ). Tolerance to penicillin by streptococci has been recognized during the past 5 years (1, 4, 6, 8, 10, 13), but the true frequency is uncertain because methodologies differ in published reports.
The importance of the medium used for the detection of penicillin tolerance in group B streptococci has been shown previously (9) . Variations in the occurrence of tolerance in various media might be due to differences in rates of pH decline during bacterial growth (7) . In this study, inoculating Mueller-Hinton broth with and without penicillin did not result in a significant decline in pH (J. Hess, thesis) after 18 h of incubation.
Our results show that the phenomenon of penicillin tolerance is also affected by penicillin carried over onto the medium used for MBC determinations. When 0.1 ml of broth was sub- cultured from clear tubes, the carry-over of the antibiotic was substantial, as shown by the marked increase of the MBC/MIC ratio in 6 of the 14 test organisms when subcultures were performed on blood agar medium with penicillinase to break down the penicillin. The addition of antibiotic inactivators to the subculture medium to neutralize the carry-over effect has been suggested (2, 6, 14, 15) . Masuda et al. (11) , assessing the bactericidal activities of ,B-lactam antibiotics on agar plates, sprayed a penicillinase solution onto the agar surface after measuring the growth inhibition zones.
Another approach to minimizing the antibiotic carry-over effect is the transfer of a small volume of culture to the subculture medium (2, 12) . Pearson et al. (12) 
